A 14-month-old male presented electively for repair of double-chambered right ventricle and ventricular septal defect after remote repair of aortic coarctation. Pre-operative echocardiogram showed a restrictive ventricular septal defect with inlet extension and partial occlusion by transformational tricuspid valve tissue. Upon visualization of the tricuspid valve intraoperatively, a clear yellow, fluid-filled cyst was found on the septal leaflet which was partially occluding the ventricular septal defect. Pathology examination showed that the cyst was contained within fibrous valve tissue and lined by endothelial cells which has not, to our knowledge, been described before in the literature.
Introduction
Tricuspid valve cysts are a rare entity, with most reports in the literature involving what is commonly known as "blood cysts" [1] . Blood cysts of the heart are benign primary cardiac tumors derived from enlargement of valvular blood and lymphatic vessels which usually disappear by 6 months of age [2] . Histologically these cysts appear as thin-walled structures that consist of blood-filled spaces lined by flattened endothelium [3] . In contrast, clear fluid-filled cysts of the cardiac valves are extremely rare, with only rare reports in the literature [4, 5] .
Here we report a case of incidental discovery of a clear fluidfilled cyst of the tricuspid valve found at the time of ventricular septal defect repair in a 14-month-old child.
Case Report
An 18-year-old G2P1 mother with an uncomplicated pregnancy gave birth at 40.2 weeks gestation to a 3.5-kg male with no prenatal diagnosis of cardiac defects. On the day of discharge from nursery, a murmur was auscultated prompting echocardiography which showed concern for turbulence in the descending aorta with increased velocity, a small patent ductus arteriosus (PDA), and a perimembranous ventricular septal defect (VSD) with inlet extension. Cardiology was consulted and groin pulses were noted to be diminished on exam. CT arteriogram was ordered which confirmed the diagnosis of coarctation of the aorta (CoA). The decision was made to address the coarctation first, and medically manage the infant for his VSD until a more suitable age for repair. This approach has become the routine management strategy for coarctation with VSD at our program. The patient was taken to the operating room on day 9 of life for an extended endto-end repair via a left thoracotomy. Patient's postoperative course was complicated by persistent left lower lobe atelectasis requiring flexible bronchoscopy that revealed moderate bronchomalacia in the left system, but no other findings. He was treated with non-invasive positive pressure that was easily weaned and he was discharged home on post op day 8.
The patient routinely followed up with his outpatient cardiologist, was doing well with no medications, and was growing well. Early postoperative echocardiograms showed significant left to right shunting through the VSD but the shunt had become significantly smaller with no symptoms of heart failure, normalization of his height and weight, and improving The patient was therefore electively scheduled for surgery. The patient was brought to the operating room at 14 months of age for repair of his VSD and DCRV via median sternotomy. Upon visualization of the tricuspid valve, however, a clear, fluid-filled cyst measuring approximately 8 mm was seen under the septal leaflet. The cyst was clear yellow in color, firm upon palpation, and intricately associated with the tricuspid valve ( Fig. 1) . It was dissected from the valve tissue with a scalpel, where upon removal, the cyst ruptured and drained a clear yellow fluid. The remnants of the cyst were removed and sent to pathology.
Removal of the cyst allowed for better visualization of the VSD, and it was now noted to extend beneath the septal leaflet of the tricuspid valve to the muscular rim below the aortic valve. A polytetrafluoroethylene (PTFE) patch was then utilized to close the VSD.
After closure of the VSD, attention was then turned to the right ventricular chamber. Using a right-angled clamp, a large muscle bundle was identified in the mid portion of the chamber which was crossing the right ventricular outflow tract. This was then sectioned using a 15 blade. Additional secondary bands were also identified and sectioned to ensure that the right ventricle was not encircled with tissue that could later cause obstruction. Postoperative transesophageal echocardiogram showed no residual VSD, trivial tricuspid valve regurgitation, and a widely patent right ventricular outflow tract. Cardiopulmonary bypass time was 42 min with a cross-clamp time of 28 min. The patient was extubated in the operating room and transferred to the pediatric intensive care unit on supplemental oxygen. Patient's postoperative course was uncomplicated and was discharged home on post op day 4 with no cardiac medications.
Pathology examination revealed that the specimen was a multiloculated endothelium-lined cyst and was located within fibrous valve tissue that showed areas of myxomatous degeneration (Fig. 2) . The cystic structures were noted to be contained within fibrous valve tissue which was abundant with mature collagen. Higher magnification showed thin-walled cysts lined by flattened and cobblestone-shaped endothelial cells. Endothelial cells were positive for CD31.
Discussion
Intracardiac cysts of the heart valves are uncommon but have been reported, usually as blood cysts or rarely as bronchogenic/entodermal inclusion cysts [1, 4, 5] . Although clear/serous cysts of the heart valves have been reported in large mammalian species, an exhaustive literature search revealed no reported case of a clear/serous valvar cyst in a human subject [3] . In the literature, it has been frequently stated that blood cysts on heart valves are common, especially in fetuses and infants; however, an investigation of 13,978 autopsy records was reviewed during a 10-year period (2387 fetal/perinatal/neonatal, 1505 adult, and 10086 forensic cases which were mainly adults) wherein no blood cysts were found [1] . Another smaller autopsy study showed congenital blood cysts of the heart valves were a common finding in neonates, found in 47% of neonates ranging in age from 26 weeks gestation to 11 months [2] . The cysts were usually located on the mitral or tricuspid valve.
Several case reports describe surgically operated cysts involving the tricuspid valve removed due either to obstructive symptoms or as incidental findings [4, 5] . Surgically removed blood cysts have been reported in adult and pediatric patients including a giant tricuspid valve blood cyst causing right ventricular outflow tract obstruction in a 4-month-old infant [6] [7] [8] . An entodermal inclusion cyst covering the septal leaflet of the tricuspid valve in a 5-year-old boy with DCRV, VSD, atrial septal defect, and subvalvular aortic stenosis has been described [4] .
Our patient's tricuspid valve cyst was an incidental finding during his VSD and DCRV repair. He is doing well 2 years post operatively with no residual lesions. In the future, it may be prudent to include valve cysts on a list of potential pathologies to investigate during perioperative echocardiography since rare, valvar cysts are important for their involvement in congenital heart disease, especially in this instance in which an unusual clear fluid-filled multiolocular cyst was identified on the septal leaflet of the tricuspid valve. 
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